Cardiac allograft preservation using donor-shed blood supplemented with L-arginine.
Despite improved preservation techniques, myocardial and endothelial dysfunction persists after cardiac transplantation. L-arginine has been shown to decrease endothelial injury in several models of ischemia and reperfusion. We assessed the effects of L-arginine on allograft preservation in a porcine model of cardiac transplantation. Orthotopic cardiac transplants were performed in Yorkshire pigs. Hearts were randomly arrested with high potassium cardioplegia with or without L-arginine at a dose of 2.5 mmol/liter (LARGlow) and 5.0 mmol/liter. Donor-shed blood was collected at the time of organ harvest and intermittently perfused throughout the storage period. Coronary endothelial function was assessed at baseline and after reperfusion by measuring the change in coronary blood flow after exposure to acetylcholine or nitroglycerin. Pressure-volume relationships before and after transplant were evaluated with conductance catheter measurements. Myocardial biopsy specimens were assessed for inflammatory markers of cellular injury. High-dose L-arginine uniformly resulted in ischemic contracture in all hearts, and there was no return of function in any hearts after storage. The low-dose L-arginine group had a greater ability to wean off cardiopulmonary bypass and displayed improved recovery of left ventricular function. Control animals had a 26% reduction in coronary flow compared with 13% for LARGlow. LARGlow resulted in decreased release of inflammatory cytokines compared with control. Low-dose L-arginine preserves myocardial and endothelial function and decreases endothelial injury when it is used as a supplement to intermittent donor blood perfusion. In contrast, high-dose L-arginine resulted in severe endothelial injury and an inability to recover ventricular function after 5 hours of global ischemia.